the RNA polymerase (L) [1] [2] [3] . In recent years, many molecular biology and bioinformatics methods have been used for tracing NDV origins and spread. One of the methods is genotyping of different NDV strains.
Phylogenetically, NDV has been classified into two major [4] [5] [6] [7] [8] [9] [10] .
Presently, phylogenetic tree construction based on the F gene fragment is adopted in the field of NDV genotyping as of the consistent results. But the drawback of this approach appears due to its complicated process. As designed for this three-tier model, the data and its application are separated so as to enhance the stability and extensibility of this system. Data layer includes genotyping standard data, RE sites data and specific amino acid sites data (showed in tab1 and tab2).
Genotyping standard data is accessed through Java DataBase Connectivity (JDBC) technology. Both RE sites data and specific amino acid sites data is analyzed and acquired by using JavaScript language. Business logic layer includes nucleic acid-based genotyping service and F protein-based genotyping service. They process nucleic acid sequence or amino acid sequence respectively. The result to web server is sent by using JSP technology. The presentation layer is of web client. Users can accomplish genotyping process through browser [13] [14] [15] [16] . The system architecture is showed in Fig .1 Web browser 
III. SYSTEM REALIZATION

A. Establishment of genotyping standard database
According to the published literature [5] [6] [7] [8] [9] [10] [11] [12] , the standard of NDV genotyping was confirmed. It mainly based on the distribution pattern of restriction enzyme cleavage sites on the F gene and deduced amino acids of the F gene variable region.
In the genotyping standard database, two sections are covered as nucleic acid-base database and amino acid-based database. The structure of nucleic acid-based database is designed as shown in 
B. Algorithm of genotyping
The genotyping process is divided to two steps. twenty-seventh char data will be produced and sort from high to low by bubble sort algorithm. The greater the value of matching-degree, the closer the genotype determined.
C. Computer environment of system implementation
The implementation of this system is based on the following computer environment.
Operating system: Windows 2000/XP.
Application server: Tomcat 5.0.
Database system: MySQL 6.0.
Development platform: Myeclipse 6.5 [17] .
D. Running case
The system function is mainly realized through input and output interface. The browser was used as user interface.
Users do not need any special computer skills just inputting a given IP address (http://ndv.yzu.edu.cn /index.html) and following the instruction. 
